Quantification of bile acids: A mass spectrometry platform for studying gut microbe connection to metabolic diseases.
Bile acids (BAs) serve multiple biological functions, ranging from absorption of lipids and fat-soluble vitamins, to serving as signaling molecules through the direct activation of dedicated cellular receptors. Synthesized by both host and microbial pathways, BAs are increasingly appreciated to participate in the regulation of numerous pathways relevant to metabolic diseases including lipid and glucose metabolism, energy expenditure and inflammation, pathways relevant to metabolic diseases. Quantitative analyses of BAs in biological matrices can be problematic due to their unusual and diverse physicochemical properties, making optimization of a method that shows good accuracy, precision, efficiency of extraction, and minimized matrix effects across structurally distinct human and murine BAs challenging. Herein we develop and clinically validate a stable isotope dilution liquid chromatography-tandem mass spectrometry (LC/MS/MS) method for the quantitative analysis of numerous primary and secondary BAs in both human and mouse biological matrices. We also utilize this tool to investigate gut microbiota participation in generation of structurally specific BAs in both humans and mice. We examine circulating levels of specific BAs and in a clinical case-control study of age- and gender-matched type 2 diabetics (T2DM) versus non-diabetics. BAs whose circulating levels are associated with T2DM include numerous 12α-hydroxyl BAs (taurocholic acid, taurodeoxycholic acid, glycodeoxycholic acid, deoxycholic acid and 3-ketodeoxycholic acid), while taurohyodeoxycholic acid was negatively associated with diabetes. The LC/MS/MS based platform described should serve as a robust, high throughput investigative tool for studying the potential involvement of structurally specific BAs and the gut microbiome on both physiological and disease processes.